Variation in the DNA methylation pattern of expressed and nonexpressed genes in chicken.
Using methyl-sensitive and -insensitive restriction enzymes, Hpa II and Msp I, the methylation status of various chicken genes was examined in different tissues and developmental stages. Tissue-specific differences in methylation were found for the delta-crystallin, beta-tubulin, G3PDH, rDNA, and actin genes but not for the histone genes. Developmental decreases in methylation were noted for the delta-crystallin and actin genes in chicken kidney between embryo and adult. Since most of the sequences examined were housekeeping genes, transcriptional differences are apparently not a necessary accompaniment to changes in DNA methylation at the CpG sites examined. The only exception is sperm DNA where the delta-crystallin, beta-tubulin, and actin genes are highly methylated and almost certainly not transcribed. However the G3PDH genes are no more highly methylated in sperm than in other somatic tissues. Many sequences homologous to the rDNA and histone probes used are unmethylated in all tissues examined including sperm, but a methylated rDNA subfraction is more heavily methylated in sperm than in other tissues. We speculate as to the significance of these differences in sperm DNA methylation in the light of possible requirements for early gene activation and the probable deleterious mutagenic effects of heavy methylation within coding sequences.